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U-fH ^ ^*Kr PLL ^#7lS]^, #71^^515., t^R^l^S)^, 
^l^MS, ^ feB^S.^- ^7} ^7l<H^5l^^ 7 ]^^X\^ ^ ^>7l 7] 

^r^Hr^S-I- ^-fiSL-f-ilJLl- ^^>J1, #7} 7l§^4^^^- 

±-^2] ^ISSf ^oM ^-^5L^^lSA>ol^ ^^>» q-Bj-ufl^ ^Aljr §2 

^s^s^] ^-tfl# #71 ^71 ^le-^^sq- ^"71 

S^- ^-71 ^^M^-M^ #^3:# fea|-#sH -$7) PLL 3}S^ ^(Lock) iE^ 
^(Unlock) M-b}-^^ 

£ 4 
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PLL ^#7l5lS. ^ ^- ^#« 0 >^{Phase locked loop lock detector circuit and 
method of lock detection} 

£ 1^ #efl5l PLL <^1# M-E}-ifl^r 

.£ 2^- ^ 1^1 PLL ^^Kr 2]^ ^efl^ ir^l 3 <s] ofl-i- q- 

S. 3-lr 51 2°fl ^Bfl^ $]^%7}S\^2) A Aljro] Sp^Si. 

5. 5^r £ 4^1 £Al^ -^ ^ofl oj-g. ^oflo]]^ ^£-f^l^(FR)^ ^ A o Vo l 
(FN)2] ^^H ^^1^ ^-fo] ^ Aijrs^ 2(-^£(S]S7l- i^iLS. <?2^*Hr ^-f ). 

51 6^: 51 4^ 51*1^ ^ofl tyS, ^_X\d\]6]]x] ^£-f^l^(FR)^ ^^-ol X\3L 
(FN)3 ^-fSJ z|- Al^i-i-^ ^£(^S7]- oUitiHr ^-f). 

51 7^8: 51 4^1 51 A]^ ^ ^°\) tc|.s. ^Al<^]ol]A^ ^iE^-^UKFR)^ ^#o] 
(FN)^l 7$°-°] z}- 5|.^£.(S]^7> £^-0.3. <?l^SRr ^40 
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(FN)£) ^KHl 3*1tt ^-f ^ ^ 4^3E. (2)5.7} °H*Rr ^-f ) 

£ 9(a)^ 1^<*fl PLL ^^#7ls]5.7> 31 <M PLL^ ^£7f 

^^Hi^is. Dc^'a-i: m-e}^^ 

£. 9(b)fe «*HE- PLL ^#7l^S.7> ^«*IM pll^I ^ = 7> 

PLL ^#7ls)S.^ u^ifl^ 

<12> ^^71^-HCPLL, Phase Locked LoopHl #3: ^J^^i , ^} PLL^ sj- 

^#7ls|S.(Lock Detector Circuital ^tb 
<13> #71 PLL^r n}o}=L^H^H £.o) -B-g-sMl ^>-§-£] Jl SZtf. 

^^1 #e)HH £r(Power ON) ^ 

<14> £. 1-^ 7\^9\ PLL# M-Bj-Lfl^ ^-^olcf. 

<15> £ 1^ f2t}^ , 7l^^ PLLxr , ^11^^^71(10), ^^^1^^71(11),^^ 
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#712)5.(12), ^^^^^-71(13), ^«a-^l<H^7](14) ^ *l2^4*r£^r7l(15)» ^4 

<ie> ^1 1^4^^71(10)^ 7l^^(XCK)» ^4 S-^MM, *\}2^^^ 

71(15)^ ^i^H^7l(14)^ #3^4^(fo)«- ^4 wl^S. ^ ^4. 

<17> ofl si ^SHM (11)^ ^1^4^^71(10)4 #^^1^(FR) ^ ^12^4-^^71 

(15)^1 #^Jl(FN)4 4#4~I- 444^ ^ls]^(LDI)# 

<is> 4^3 #4 4 3.(12)^ ^1^4^^71(10)^1 #^JL(FR)4 <*fla|41:£(LDI)4 ^ 

4^r ^ 4^* 4^t!r4. 4^3#44iiL(12)4 iL^SKVerr)^ *!ll^4^r£ 

^4(10)4 #^JL ^ ^i^S(FR)^ ^12^4^^:^71(15)4 #34L5L ^ 41 3l 

(FN)44 ^4^4 ^ 4#*H1 4 31^ ^^^^-^ < a-°14. 

<19> 40^4444(13)^ 4^3#7l4S(12)4 #^<?1 -S-^SKVerr^ -^4^ 

4 ^* *)144^, PLL4 ^4 ^1*4. 

<20> ^^^^^71(14)^ 4^#44S(12)4 -^^^(Verr)^ 344xr ^ 

*£<LS. ZL #^^4^r(fo)« S^tVcf. ^i^^ol ^71(14)4 #^^4^(f 0 )^, ^«V^ 
^714 4 J r°ll 4i4S4 ^-(pair) ^ 4 %V4 ^jiflAlE^ s]S.4i4 & SE 

^ <>1444 ^444 4s^4 *H 431 ^^14. 

<2i> PLL4 ^#714^-^ ^"2:^1 ^#4 4S. (Lock Condition Detector) 

7l4S.(Phase Detector Circuit) 1:44^4, ^7^147> °J4S 

4lJ:4 ^-4 ^le^J:4 tiling pll4 ^ 4^* ^*Hr 4^-# ^*>4. 4 
4^4 7J4# 444 '^-(Lock)'^lS SE^ '^(Unlock)'^^, 4-§-4°fl7fl 4^44 
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^#7ls]S.)^ c^ll- q-Bfifl^ 5| 5.;sio-| ji, S. 3-8r 5. 2^1 JE^m ^efl^l ^^#712)5. 

<23> £ 2 ^ £ 3-8: s)^^^(R)^ 1-^(20; Del ay flip flop)* ^7}3\- 

^l^m ^Isojji, ^efl^l ^^#7l5]^, D«^#^(20)^ M«^7>>(CK)^1 7] 
2^*V 4]Jl(XCK/2)* <?]7HH f>}±; 

<24> 5. 2°fl J&X|^ ^Efl^ ^]^^7}S\S.^, ^S-f^l Jl(XCK/2)2}- ofl 5] 

(LDI)^ ^7]7> <y*l£M ^^-7> ^ IH^M SEtt ^£-f^l^(XCK/2)^ eW 

-M^ls <y**<y ^-f-fr ^*Rr ^3*Kr -^1^ 

<25> rc)-^ ^o] o] if- J7 ^ ^11^ 7l#^ 4^1^, ^ JE^r cfltb ^ 
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<27> ^-71 *lll<3} 71 #3 ^^>7l ^^l n}.^, ^-7] ^ ^1^)5., E}-ol^ 

<28> # 7 j ^71^^12]^.^ ^^sj-^ljr ^ #71 7}^^*\SL^r ^ ^ ^> 

^ ^1^1, #71 71^SK-A]J:<4 #7l <2} ^7l# <H 

<29> #7l sH^^l^-M^^ PLL^l #^#J:-& i^^l ^1 #s 41 :M- #7l 

^H-f^J^H^ ^^-^S- M-El-lfl^ <^1&|A1^ ^ #71 ^71^^151^ =^ 
4±^3L, #7l ^7l^^lSlS.2l ^Aljro} ^R^HH #71 oll&l'tlJiSl #Bfl^- 

<30> #7l ^<%X]%%:5\3,±r #71 ofl 5^ A] Jr £>}. s£ 7 ) ^-^^A]^ ^A]i| ^A]§> 

ul, #7l ^SL-f^jL^l ^ol^lojlxHlA-l #7l ofl £1^1^ #Hfl# 

<31> #7l ^Sl2]S.^ #7l ^H^^l^MSSl #^^1^31- #7l ^ 3,2] 

^e]^>^ #7i pll^i ^ oi^-» M-ehi^ #^*vq-. 

<32> #71 ^12^1 7l#2l ^Z}7] ^ ^ <Hl ^ , 7l §^^^1 Jr<2}. # 

71 7l^4^Al^^ d^Sj yl#S ^QSL^S.*) ^7l» #7)1, # 

71 ^7l7> 413^ ^R^HH #7l PLL^l 4i^^l Hl-irS. ^r^tb 
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#31 ^ #7l ^7l7> <|Um eH^^o^ ^#^1 ^Ul^}- #7l ^--SS-f^Ji^ 

#7ll» t^ISHt ^ ^ PLL ^- 3 °1 afl^^K 

^ #xfls] 3" tfl*M t 

<34> £ 4^ ^ <|3 ^AH)o11 rrf^ PLL ^^#7l2)Sa- M-Bj-i^— 

<35> £ 4« #2:^, ^"^^ ^ ^*HH PLL ^-^#7l5)S^, -^7lH^5l^. 

(40), eM3 3!*13#S|S(42) f #^^l^f^S(44) ^ ^^s)S.(46)# ^l*}^, 
<36> ^71^*135.(40)^ ^^^(XCK)^ A oM 7l^^(XCK)« u]-§rS 

^3I*HH ^^CLDI)^ ^-Hfl* nfl, ^-te-^JUFR)^ ^l&|^is(LDI)^ ^ 

7l7> <H*1*>*1 #7l nfl^ iH^Kr ^#7] 3} 5.^1 e}- ^ «. ^^.g. sj^aj o. S wj- 
*M ^ $X^. ^l^^l^(LDI)^ ^--a^-f^lJKFR)^ PLL^l #^^^r(fo)» i 

^ ^l^(FN) ^o]^ ^l^o]cf. 

<37> «l-ol^^!^l^#^S.(42)fe ^71^*13 5. (40)^ f^Ali ^ ^g-7l7> <^^^ 413. 

(N2)^1 eM3) 3!*HH oflei^l^(LDI)^ ^-Efl# 3#$tK ^30.3. -g^V'S, eM^ 1 
^!^l^f^S(42)^ -S-717} 4lJL(N2)7} 'L(Low)^-Efl'<^ nfl ofl^^(LDi)^. 
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& 4*, *7l7> <H*1^ 4lJL(N2)7> H(High)#3| , 3. (transition)^ nfl ofle^ 

<38> 1-*8 95*]3#*|5.(44)^ ^3E-f a]-£( FR )o] w>^^l3:(400)^ e^R 1 <$tf 

<03l(LDI)Sl ^H-^ ^3^, ^#5)5.(44)^ ^51-?- 

413l(FR)S1 «>#4lJL(400)7> V&nQ ^sl^lS(LDI)^ ^-Bfl# S>ui , 
^lS(FR)^ a>^Ais(400)7> lf^BflS ^ol^ xtfl ofleiAjsCLDI)^ ^-Bfl# 

<39> fce|33.(46)^- 5W 3! 35*1 3 #3 5.(42)51 #^(N3)^ #^3}*l^<MS(44)3l # 

^(N4)^ PLL^l 3" H^r £^#31 » q-Ej-iflfe- ^1S(N5)» #^tbi=}. 

<40> >8-7H>H ^^*V w>£r ^l^r^ 'Sfr (Method of Lock 

Detection)'^:, 7l§^sKKXCK)£f s^3E-f aJJUFR)^ ^7l# H^H^ ^ 41 

(N2)3 ej-ol^i ^£^s(FR)^ ^ojj^o] - 31011^ oflel^lS(LDI)^ ^» 

^^}JL, ^#=1 ^ ^I^(N3 ^ N4)» ^ ^9 M^vfe ^ojcf. ol 

(40), ^l^M^f^S(42) ^ €*3 3!*]3#3?3.(44)*r ^ ^ ^ 
-^(Delay flip flop)* ^«lt ^ 214. 
<42> ^7l«a^lSlS.(40)« ^SRr D#^#^-(50)-8- ( D^^^XDFF)^ 

(FR)-t-, ^^#€-^-^>(CK)S. 7l^^4^(XCK)^ *W ^t^. ^€3E.-*K!Jl. 
(FR)tt, D#^#^ -g^-ip^] ttj-e}-, 7l^n}-^(XCK)^ls^ 1 ^7l^#S] *1<3a]# 
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<43> Bl-ol^^l^#^S.(42)# ^*H=r D#^^^(52)^, D«3 ^*KDFF)S. ofle^^ 

(LDI)#, ^Sl-#^-^l-(CK)5. ^7l^^lS] 5.(40)3 #^(N2)^- z]-zj- 4^^=h nJ-eM 
2KI^«3#3)i5-(42)fe, D#H#^] ^^HHl *H4, ^7l^^S]S.(40)^ 
(N2)7> 'L'^-Bfl^ ri|l oH^JlCLDI)^ ^» ^l^t!: i=hg-, ^-7} 11*] 3^(40) 3 #^^151 
(N2)7> 'H'^-Bfls. ^°1^ nfl °H SH^r °fl&|4lJL(LDI)3 ^9 

<44> #^-5l^^#5lS.(44)« ^SRr D#^#^(54)£r, D«a^^>(DFF)S. ofle^JL 

(ldi)#, ^ttt^KCDs ^-€:e-^Jl(fr)^ tiV^i^lJi(400)^ AA T A J!t4. *4 

«H #^^^^#5)5.(44)^, D#^#^ ^HRHl 14^, ^£-f^ls(FR)3] 
^1^(400)7> -L'^a-Bfl^ «fl ^lei^l^(LDI)^ ^efl# <y^]^ t}--§-, ^ls(400)7j- •H'^-BflS ^ 
«lt «fl <4*1 oi^jtb ^a^JKLDI)^ ^-£fl# #?^th °1 ^S-f 4lJ:(FR)£] w> 

#^!J< (400)3 eM3J3!*l<M ^Jl» f^W-cr 3J£r ^s^l o}£ Aljr ^ 

<45> ^-71 PLL3 ^#7lslSSl ^##^(N5)^r M-Efifl^ ^e) 2] 5.(46)^ ^ 7fl^j NAND 

TflolH^. ti_V^Al7l^ <=I^Ei# ^-tij^ ^ ^01^1^1^^^515.(42)^ §3 

(N3)4 t^M^fSlS(44)^ #^(N4)^H ^>^-£ l L , ^^7> E)^ 

(N5)£r , L , ^E)l7|- ^t}. a^#^(N5)°l •L-^tflol^ PLL^r ^-^-Efl ^^r 3*1^4. 
^ if X|^(N3, N4)7> 3.^- 'H'^^ «fl, ^ ofl&|AljL(LDI)^ ^o] ^£^-Als(FR) 
2] ^-foll^ #*j^liL(N5)3 ^ol •H'^-tfl7> 3<H PLL^ ^ ^-Bflfl- M-^^flt4 
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<46> ^3 <H ^H1<?1 £ 40} PLL ^#7l3]3.3 ^^-^^r ^Tfl °lt5j)£)-7l 

3*M, ^•-S^-il^CFR)^ Ais(FN)^ 3^3 3*H1 4^ 3.7]1 47>*1 ^-fs. i-Pf 0 ! 
£ 5<H1>H £ 8^}*1 ZL ^UrSflo]^ iAl*]-^tq-. 

<4?> S. 5fe, £ 43 ^H^IH 2^J£-f4lJ:(FR)^ 3#°1 ^1JL(FN)3 3#°fl 3^*1 

^ ^-f(5lS.7l- ^°.3. <y-4l^m ^-fHJil, £ 6^r, £ A9\ SgA]d\}6\}*\ e^t^Al^r 
(FR)3 3#<>1 AlsCFN)^ SM^r ^^-(S|S-7> <?}^}^ ^-f)3 ^ ^12. 

#3 

<48> £ 7*-, £ 43 ^aHH^ §^£-^5L(FR)3 3#°1 ^1Jl(FN)3 St*^ 

(FR)3 a1Jl(FN)3 ^^Hl 3^*1^ ^-f(3l3.7> <>1^S <>l^Kr ^-^3 

<49> o}^}- J£ 5^*1 £ 8^1 £^1^1 sj-^^s.^- %Vj7^>c^ s. 4<H1 ^^l 

PLL ^#71 5)3.51 #T3l X|->m*| -M^W. 

<50> e)^!^l^(R)7l- ^l7>Sl^(High -tfBfl) S. 4°]} £^1€ A 33.3 #^(N2, N3 ^ N4) 

^ ^l^#^(N5)^r V^7} Qt\, 

<5i> e)^^lJl(R)7l- tfl^ll^ ^(Low ^-Bfl), 7l§^3i|-^s(XCK)7> 'L'^ElHH •H'^S. 

^25. ^ol^- ufi, ^€£-f-tl^(FR)2l ^^^7> ^7l<i3*l 3} 3.(40)3 #^(N2)ofl vJ-b}- 
Vjcf. rej-ej.^ ^7l<^*l 2} 3.(40)3 #^(N2)£-, ^-€£-f^ls(FR)7V 7l^sl-^AiJ:(XCK) 
3 3= ^7l^£ *1<3^ A]S7> 3*1, >y-7l 7l§^S)-^Als(XCK)3- ^7l7> <|}*m # 
Hfl7> ^i}. 5. 5°fl Sl*\& ^ofi n}-^, ^7l<H*l 5} 3.(40)3 #^(N2)£- o] ^ 
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<52> ^7l<U *1 3 5.(40)^1 #^(N2)ol L'^-bIHH -H'^-Bfls ^13^ ^ 

^lx(FR)^| eM^^HH, °fl^JL(LDI)2] e^o]^ ^x]^ #s)s(42)S] #^ 

(N3)-°5. ^-Bj-^+t}. £ 5°fl £^ = °1 eM^3]*l^#3]S(42)£| # 

3(N3)£r 'H'^-Bfl7l- ^4. 

<53> ^--?l£-f^ls:(FR)^ tiV^i-^s(400)7> 'L'^-e|HH 'H'^^flS ^ls]^ ^M^^Hl 

^l^l(LDI)^ ^-Efl7> 1-^ 5.(44)^ #^(N4)ofl M-Bj-V+cf. £ 5°fl ^ 

°fl 14^-^, 31*13 #3 ^(44)^ #^(N4)^r , H , ^-Bfl7> ^4. 
<54> ^ 7 fl^ #^^lsi(N3, N4)£] 3H1 ^ feHls|S.^I ^)##^(N5)£: €3^i=h 5. 5 

f?]S.(44)5] #^(N4)ol 'H'^EflS fe^S]^ 3^#^(N5)^r 'H'#Efl7l- 

=|<H PLL°] ^ S)$X^-$r 
<55> 2^#^(N5)°1 'H'^-Efl, ^ ^ S)^^ ^-8r, ^lsl^l3l(LDI)^ ^o] 

<56> 5^Htt ^lS(FN)7} ^-?1£^31(FR)^ <g*]^ nfl» u|-B}-tfl^ # 

^1, £ 6^1 i&tflS. ^-^l£-f^l^(FR)7l- a]s(FN)^ 3M^r ^» 

M-b^i}. £ 5sq- £ 6^ ^-^ oflsl4lJL(LDI)^ ^ ^1 ^H4-Alx(FR)Sl ^ 
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<57> ZLS^q- £7^5. 8<*IM ^-^S-f^lSKFR)^ ^lJl(FN)^ ^al^lJ: 

(LDI)^ ^£^S(FR)^ ^ 

<58> s. 7 ofl^ jiTS, e^4lJ:(R)7} Sfl^ ^(Low 7^<y ^sKHXCK)^ -g-71 

7> ^"-aH-f^sCFR), ^ *7l«]*]33.(40)£) t^(N2)^ e^Ri^HH ojnl 

ofl^JL(LDI)^ ^H^^(FR)^ S^M^Ir ^1^4. *|-2H #7l PLL 

^Efloi -L-^-Efl# 

<59> £ 8°1H JUS, e)^I^lJ:(R)7> ^, ^--as-f^ls(FR)^ l-^^HH oflsl 

PLL ^^#7l5)S^l ^^#^(N5)^r ^1^*1 3 #3^(42) 2} #^(N3MNN ^^^o] 

<eo> £ 7^1^ M.^, 71^5X}-^A15:(XCK)^ ^--?l£-f^ls(FR)^ ^7l7> <a*l^ ^ 

(FR)S] «>^^lS(400)^ eM^*] ^ ^S-f^lS (FR)^ #^*H1*1 ^ ^£"8: # 
^lt4. ^ ^ ^sl^lsCLDD^l ^-<>1 ^SS-f^lsCFR)^ ^iH} ^^ffe ^ 

<61> ^-7H1A-^ #3t|.g. W>S>}- ^Ol, M^ofl 4s pLL^I ^#7]^S^ Sfr 

#51-¥-a1J: (FR)ir 7l^^Al^(XCK)^ ^7l» SH^JL, 0.3. ^7l7> <^^m 41 

&(N2)^ eH^M^ ^7l7> «a^sl7l IHI^^MIJUFR)^ 1-^3!*HH 

Jl(LDI)^ ^"Efll- z}-z}- 3#*>^, 3#€ ^ 4lJ:(N3 ^ N4)^ fee^-gr ^-«H ^# 
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<62> £ 9^ ^T^^l 4^- PLL #713 5.7]- ^<HM PLL°1 '^-'^r #^>7}^r 

<63> £ 9* pllo] =l S 7> ^ PLL ^-^#7l^S^ #^(N5)£r, PLL 

°] n #^71 ^<a-^^^7](i4)^ ^34^7> ^ 

*}2.^ ^' ^lJLl- ^ 5a^. 

<64> i^cll £^1^ ^ AJa] c4]# %Vj7S. ^SIaI^-M" o]^. ^Al^o] ^ofl 

Ir^M, 7]# £-o>o] ^Al^- 7 >^1 7.>B}^ ^S-^-Bl Cj-oJ:^ ^ ^ 

^ ^H7> 7>^>^ o]Sfl^- ^ol^. i£^o} ^^J. 7l^^ ii ^ 

<65> Aj-^^- a].^ ^-ol i£^ofl lXfS. PLL ^#7l^]S ^ ^ ^#^^r, W^Rr 
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[3^8" 1] 

^^■S-7l^- = (PLL) SJS.^ ^ #Efl ^^-1- ^#s}fe ^#7lS)S«fl SW-M, 
7l^s>^S ^ #71 7l$^sK^]J:!- jg.^ ^ E o.ai^ S 

^l^I, #71 ^H-f^U*^ #7l 7]^5HM0:M ^7l# ^7l^Al5)S. 

#7l PLL^l #^^1^1- tij-i:^. HzlQ #7] 2. a>o]^ <fl 

#3 M-^lfl^ ^le^S ^ #7l ^7]«a^5]^ #^Jl» ^^>J1, #7l ^71 

#71 oflel^lS §2 #71 ^5:0.^0] tiV^AlJrS. ^Al^-JL, # 7 1 

21 ###JlS1 sH^^HH #7l oflel#jL£l #Efl» #^Kr -Me^l^M^; ^ 
#71 e>o]^ ^^1^#31S51 #7] l-^J^^l^MS.^ feel 

#71 PLL^l 3- o}JjL S fe «M*Rr feslsi|3L# 7-*M±r ^ ^ 

s-j-fe PLL ^-^#7lslS. 

[^t 1 ^- 2] 

^11^ 5^1, #7l ^7l«a^2l^, 

^M##^t:> ^ ^^KDelay input terminal)* °J^4lJ:-g- ^fs., 
*KQ) ^ ^T^#^^XQB)» #^^-g- #*>5L D#^##(Delay flip flop)* ^ 
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JZ-^JL7}- AA 9l7}S\xr 33* ^%£-£. *}±r PLL ^3 #?1 
[3^8" 3] 

#«#^*> ^ D<g?m*># ^-ilSL-g- ^>S, Q ^ QB# #^4lJi-§- #7.}S 

D o g^^H^ ^"71 011^^1^71- Zj-Z* tl7>^^ ^SLS. *}±= PLL ^#7lS)S_. 
[3^8" 4] 

^-71 D^^Hlfe- ^7} ^a]^ls7> zj-zj- <^17>S1^ 3* sffe PLL ^#7lS] 
[3^*8- 5] 

71^4^^^ ^-71 71§^^ais» ^3 ^sl-T^I:^ & 

711- ^TTfl, ^"71 ^7l7> ^^1^ ^IJL^ 3!*HH ^7) PLL^ #^#Jl. 

« *1^L ^"71 Al-ol^ ^iflfe 

e]#:M ^1- 3#*Kr #31 ^ #71 ^7l7> <a*l£ eH3!3!*H>H ^#=1 
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